Identification in mammalian brain of an endogenous substance with Na+ channel blocking activities similar to those of tetrodotoxin.
A substance with Na+ channel blocking activities has been isolated from pig brain after extraction and purification on sulfopropyl-Sephadex C-25, reversed-phase and carboxymethyl Synchropak high pressure liquid chromatography columns. The peptidic material i) displaces [3H]ethylenediamine tetrodotoxin ([3H]en-TTX) from its binding sites on rat brain membranes, (ii) it blocks 22Na+ influx induced by veratridine and sea anemone toxin on neuroblastoma and embryonic chick heart cells in culture, (iii) it specifically decreases the height of the action potential generated in frog sciatic nerve, and (iv) it blocks the fast Na+ current in voltage-clamped neuroblastoma cells. These properties are similar to those of tetrodotoxin while the endogenous factor is a peptide that is destroyed by proteases. These results suggest the presence in pig brain of a potent Na+ channel modulation activity.